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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the heat-treating 
method of a nitride compound semiconductor layer which 
enables a reduction in the resistance of the 
semiconductor layer doped with a P-type impurities and 
in an activation of the semiconductor layer at a 
temperature lower than that in a conventional technique. 

SOLUTION: A nitride compound semiconductor layer 
doped with P-type impurities is heated for 100 minutes 
or longer at a temperature of 200°C or higher to 400°C or 
lower by the heat-treating method of the semiconductor 
layer. 
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2 0 0' CHi4 0 0' C*i«coiSJ£T\ 10 

a^*fk-&»###»oiL«ia*fto 
litis] *nft#H*tt, *ffitt***^H*:, 5gL< 

TS«/ [In (vTt) + 1 n (Do 
[St**10]StC, ttfl*aLtT«\ 4 7 3iT<67 

3 o*tttflfct: t *#gtt-r^m*« 9 KE*w>a 
1 1 ] to»*n*tt*awwMi-e** ^ 1 1# 

<fi, «ffi»H5t-C*4wi:*1«Ki:i-*|||*3l9t-|5 

*w>af k«Kk#»3M*fW cosi^a^ffio 

£ t *1HR 1 4 UE*<oflfk*MfrM»¥* 

1 6 ] p a^MW^stn s titz&imit&%i)# 

(A) 

(B) Rfctf*^**^ *Lfc#HSC, 

(C) »*#*attf^jfomi&S*Lrt:#HiK;, 

(D) mX#X. RtK*3R5C*«tt»$*vfc# 

(E) *JK*(*#tr7iStt:«r*#EMU iff*:, 

(F) 3*cf&$\£-£-*>aSff#H5C, OF«30v>i**u&»— «C0 
3£H^*T% 2 0 0° Ctlil 2 0 0° CJ-J.TCOiaKt 8 

[W*ai7i 2 0 0* ciA±4oo* c*j«coiSj£-e 
sn^-r^ £ 1 i&Wit-r&mim 1 6 ufaftoftftani: 



* oa* t^fta-***** o&Mm-fi&o 

t git -r 5 uettoftftiitrft'frtt^sm 

[ft**?] 2 o o#);x±jm-tz>c\ti:vtwt-t-z>m 
»-iB«oftft«jft'frW**fl««>jfttea*So 

[ 9 ] p MT-®.%3&mn £ tifzg.itmt&m*m 

10 Wm*, = 1 . 0 4X10". 1 n (Do) = 

5 3 , mkim<r>mtmt&®*m#mv>* * rts 

£C (JMfc: cm- 3 ) tLtzt^^ JdShSKT (#tt : 

k) SLf/infiBfK t (#e : 55-) a*, t^ioo x-<fco 

r, so, aToA (i) o&n-zmtz-?*mx^ &m 
mctmtt* ftfk^ft^**^ v&Mm 

) - 1 n (C) ] (1) 

aatti^ $ fix i t t -t z i 
20 ^si*s 1 7 writ** i a^iBftcoft-fk^/fk^^ 

[ft**i 9] pffl^*t»3j*^Jnstifcftfk«Kk-s-!»# 
2 0 0" CJa±4 0 0° c*stcoiasr% 1 
0 0*Jtt±HOft-r*IflS:-t-trii:S:«F*4:-r4**fl: 

[St** 2 0] Mfl^ltt^l^i^t^i 

[W#*2 2] *P«t»HSC«±, »*2f*;RO f **:0 , Xj& t 

IB»<7)*S#:*^<OKii*fto 
[31**2 3] «HR#H«tt, ^r§14#**^fflSu 

40 im*m2 5] 2 0 0*Jfll±JlPjft1-4it*«ftti:-t* 
1 9 i:e««>^*#3R7- coSSit^feo 
[»ta2 6] 5 0 053-JBlJtUnJ»i-*it*4*«t-r* 
1 9 URttO**flc*?-0»62rS;o 

[iM2 7] p M^*E?a*^l!ra ? ittzmvfoit&ya* 

m-ft-m*. «ft« = l. 04X10 < ,#tln (Do) 
= 53, &&3&Oft<fktKk^#iIteS<0** '1 T5& 
JSSrC (J|tffi: cm- 3 ) tLfccJ, sn*ia*T (* 

f£ : K) s.o i "ijo*B#Pfl t : «•) tsioo r* 

*o-c, so, wto^ (i) <D4kft-imtz-tvmx\ 
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T^«/[In (,f t)+ln (Do) - 
[^M2 8] 5i:, iOftifiSTtt, 4 7 3;£T<6 7 

[St*« 2 9 ] J0ft«H*rt*:*»H»-C*<6 C t 

[tt**3 0]'infR*HStM\ ^ft< t 

»Sixfc#B*-C*>4C4:«:«Ff{fci:i--6BI«JS2 7CE 
[Sl*«3 1] ftffitSBftU, »**"^RW f ***'^** 

<U\ ME^H^-C-*a^«h^iifgii:1-^»*a2 7(1 
[81**3 3] SD*y£HfU-li> *^^#itirv^ 

[1*53 4] p&rot«Wfttt3itfca<M»fl:'fr«r¥ 20 

(A) 

(B) K*#*srfiMs#x#tt#S*tfc1MMU 



(E) *3KjR*#fr*tttt3!rx#B*, 

(F) JtaRStSr-ttriflEStllSl, <D|*|Ov>-f jt^— ®<0 
£HSt*-C, 2 0 0* CJJLL1 2 0 0' CWT<OiBS"C 

Mo 

[Bt*Jl3 5] 2 0 0° CJil±4 0 0' C*StOi&JST 

»rfti-4it*i*»ti-* 111*31 3 4KEfw> J MK*« 
7iMW*S 3 5 (D^TfLfr 1 «keis«>^*#*^o« 

[0 0 0 1] 40 
[0 0 0 2] 

[&3fc?)ft#f] i£^> GaN, AlGaN$S*4^« 
A 1 I n G a NftAOOtt-ftary ■> A*4t-fr«**flt 

&mt&®*m*-*m^tz5kity'(*-Y (led:u 

ght Emitting Diode) WmmtZHXH^ 



1 n (C) ] (1) 

</»*:4M*#U— f (LD : Laser Diode) 0|S3l{>«ft 

[0003] t z*>x-, pMT^VdmmaztifcmtJf 
foi^r-ii^ frfrhmw*) •y^mit&®*m 

fillip Mi:(i&<b-f\ &W$tfl 0 8 n • c miJJtO 
[0 0 0 4] 

[»wjw*ftLJ:d t-rzmm] zoz*> i 

•*-4^*0*ajJ*, CTx.(f, #H¥2- 2 5 7 6 7 9^" 
flmfc^TIi, pI^itLTMg^K-tf^^LT 

i aafc**v * A*fb-fr%¥*#«osEiBium 

[0 0 0 5] #fh&$RI&2 5 4 0 7 9 1-f-lZii, $WBJ£ 

3 4 0 0* CtLt, *fflfft£ 

*+'JTigK£#4£tf>U(±6 0 0* Cm±<7)i&*T% 

ti, NH3^»H2 tv»o^*3RJ!g^-*^-iiv\ X£<fc4 

vMi^ffitt^atHSc-c* o , ^a^ntd: 10-20 

[0 0 0 6] b Z*>*K <f«r«j6-r**&, 

[0007] sua, wa-caM&SfcfT? satjg^- 

*tt#ft>, #fF<&«»2 5 4 0 7 9 l-S-UfiJ^ 
?HTv^„ L-jJ>L.fcj& s «b, *-Vf7Tf 
(±. G ax A 1 i-xN (0^X^ 1 ) „ A 1 N. Si 
3N4. SiOjf*^ CtLf>0*tiR-^t>»*^tt^^ 

M^*4o 
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[0008] ge-ot, *ftm<oBmt. pMT^^m 

[0 0 0 9] 

*frlf£, 2 0 0' C£Lh4 0 0* C*», £fi L < (4 
2 2 5° Cfll±4 0 0* C*85, — «*f t L < (4 2 5 0 
° 0^14 0 0" C*ffi. W.K-m&i L<(43 o o- 

cAy._t4 o o* c*ss«oa)ST% 1 o o*ja±, » * l 

< (4 2 0 0 fl-ELh, it)ffiL<li5 0 0 iMSU:, 
»* t < (4 2 0 B#BIJ0Ut, Xtcffi L < 14 3 0 B$m£ll 
±, 4 L<(43 X 1 0 3 & (5 0 3HBJ) fel 

±, L < (4 1 x l 0 2 «fWJSI±, tPiK-r « 

[0 0 10] JiBEOIW*£j£i-*fcftO:*:3feffl<Oj|Sl *20 
Ti«/[ln(ft)+ln (Do) - 
[0 0 12] ±lBOgW£jiJ&1-&£#<0;£f§9J<Dfjl2 

uaztitzmvtinitirvo^mfomi. mm « = 1 . 0 4 x 
1 0 3 , mmi n (Do) =53, mmfenmtm^ 

tfi#f<?)*t'i7flt*C (JUtt: cm-3) tLfc 
hi, J>D&z£j£T <JM£ : K) S^'SP^Bt^ t : 
5}-) t 2s 1 0 0 , ft$ L < (4, t 2£ 2 0 0 , — m& 
£L<(4t2;500, 419 — mUi L < (4 t 2: 2 X 1 0 
»-e*o-c, ±iecos (1) 0*ft«rSl^i-4WSS so 

[ooi3] *n^o«2 0j^«{;#^afb%fl:-^%# 
s#*<7)»tea^«*-i»v^4##ff*i L osijs^fe (a 

(K) £, 4 7 3 (K) ST< 6 7 3 (K) > {fiL< 
144 9 8 (K) =ST<6 7 3 (K) , — /fltf* L < (4 5 
2 3 (K) ST<6 7 3 (K) , IC-fffJ L < (4 5 
7 3 (K) ^T<6 7 3 (K) fc-f 
4:MfiU\ ft, ira&SJSTSr^v 40 
^•r*t!f, SP&i&gS: 2 0 0° CJ£Lt4 0 0° C* 
?S, »i L< 14 2 2 5* CJSLL4 0 0* C*«, — 
JL<(4 2 5 0' Ctt±4 0 0' C*St, SElZ— Biff 
L<(43 0 0' 0114 0 0" C*8St-r&Ci:* s «f$ 

T^SC(4, 1. 0 X 1 0' 7 c m- 3 J2LL, Jtfi L< (4 
3. 0 X 1 0' 7 c m- 3 JiA±, — g$?£L<(45. 0X1 
0 ,7 cm- 3 Jil±, «»4L<Jil. 0X10"c 

[0014] 1 0»«Uc«*affc*fL-fr'»¥ 50 



4DSft*:affc»fl:^«*«fMi*, 2 0 0' CU14 0 
0' C*i«, H-S L<(42 2 5" CJ-U4 0 0" C* 
m. ~m#i L< (42 5 0* CU14 0 0' C*?t, 3E 
L< (4 3 0 0' CU14 0 0" CjfciSOi&ft 
•C, 10 0 frW-t, L < (4 2 0 0 JJ-JEJLt, 4 •) jtfi 
L < (4 5 0 O^JSLt, -Sifi L < (4 2 0B#p B 1J-J.±, 5 
L< (4 3 0B#HJJ.±, it)-WJL((±3Xl 
0 3 5* (5 0B#P>5) WJL, JEtc— J§*fi L < 14 1 X 1 0 2 

[0 0 1 1] JiEOlW4ra*-r*^J<>O*||W<0*2 
= 1 . 0 4X10", ^ 1 n (Do) =53, *y&Sf£ 

oSffcaKfc^W#*fW«>* * 'J r^££ c : c 
m- 3 ) tLfctl, *D»iS£T (JjM£: K) S^iP^ 
t (J*e : 53-) t 2s 1 0 0 , *JS L < (4, t S 2 
0 0 , -iffi L < (4 t 2= 5 0 0 , ±l) -1 #2 L < (4 
t 2:2 X 1 0 J T-iot, J.o, tlTWS: ( 1 ) <0*ft 

- 1 n (C) ] (1 ) 

#^.*ftt-45v^T(4, tiam&m%z±%.&m%. (f±ti 
(4, ^)±, W£«UR. mi±titm<v^-fti'e*>-oXi>± 

§, i ip«ft^H^(4, safff^oAWsn 

»Sltyi:#H5C-e*or 6 4v>L, »*^RI/*I« 
* s ft^$*tfw#H^;-eaboT<>4v^L, K^*'^, *^ 
OfjMJS*W*«*fr S ir UtH^Ct? * •=> T t J: v » L , 

iv>. *^vM4X, *P«t#H^?r. ^rStt**^^H^, 

w<7)J#-&, 1?p*t#H^(c(4, 7K^* ? #S^Tv^ 
T^4v^ 0 ^d-e, ^ffitt^tLt, (N2) ** 

X, ^'J^A (He) **^., (Ne) rt ^X, T 7U 

3*> (Ar) «b-l)>/^4, ^ttt,<7)**X<7>?S-^-**^ 

«rfl6»f«it*»-CS*o ft, ®5^^t***"^tSrtt 

xo#j^(±B^«SH<7)TIStt (4#«%) *Slfc-r^'£« 

S»l-l4ffi^-e*4o 
[0 0 15] ±iec0B^^3tB6:-r-2)^*!)C0*|&^<7)»3 

< 7 >B«(;«-5>a<k^fb^#*^o«i5!L3i^ffi(4, p 
WT-moi)mtozixtzmt®itii®*z£tom*, (a) 
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±^ (B) K*#*RtK**tf , x* t 8WfrS*L>t*H 

(f) xmsK.&'&tr* ±^.&mn<os.ti(om.s.^mn, 

<7>[*l<r>^i*1Xfr— l^fl^tl?, 2 0 0* CtHJbl 2 
0 0' CJlTOiUe-CtnAi- SCfc«-#fBci:i--&o 
[0 0 16] ±K<Oi«l4:^fi£:i-*fci6<iO*flW^>*3 

tosftfcWbWfc-fr******, (a) (b) 

SEt^^S^S^W? tifcf it, (C) 
^SO f 7KsE^* t #it&$n^5PH^> (D) k**-^. 
R0 f 3faiac* f tt«S*i*:»BjK, (E) 

5v #x^B5u (f) 

tr, *$u±*«oEy3<7>Mi±^B$u ortov»r*L*»- 

iOfigtt-, 2 0 0* CJiJL±l 2 0 0' CWTOiS 

[0017] *im<r>m3<r>mm-$kz>m.iv®iit& 
air, ztibimpLx, *%w<Dm3<7>mm-Wtz> 

5£ O if X <7) tK* if X (7> #J ^. (i $c$£j£ ffl <7) T IS 
ft (4ft«%) *»t-r*.JZ.R***ft. 4fc, K^**X 

S.'o f *ai&W , tt<& $ ft.fc#H* u a it & x /im 

o*«$CO«-fi-li, *«StK;(4f£j§:t s £>.l>o itz. 

(A) - (E) *>»H*CW\ **CEEOtt«U WHttR, 
iJDJE^OV^r^T'^orf) 4^„ ifc, JilBO 

(B) , (C) XV (D) 0#B£UCI4, JEK X Jt*£L 
fcJFStttf^fJW&SfiT i> 4 <^ 0 

[0 0 18] *»W<0»3O)K«U«4*ffi^iJV»T 
14, JRU&SittKOTRttSr, 2 0 0* CJBLt, «FiL< 
(4 2 2 5* CH±, L<I42 5 0' CJELh, Jg 

L-< (4 3 0 0* CJ-Uttii ttfmt L 
v^o — &$!igii£*0±Kfg£, 1 2 0 0° CJilT, 
*Pft<(i7 0 0° U< (46 0 0* C 

J£IT\ 4*)-S»4L<(4 5 0 0* CJtTF, @*f 

iL<U4 0 0" cfitt^;tii ? iiL^ ift^s 

&£O±RfK*7 0 0* CttTtti-tKioT, ft 
ffcfcffc^^fcfWfcfllJft-rilK* («x.lf, I n) O 

ifctfcK 4 * mfe+m&i- ij (t & *is<o jfetttt <o 
cm<%z>o ttz, KMaaa*o±Ri[t 6 o o* 

T> M(;ii5 0 0* CUT, Ii:ii4 0 0* C5M»£-r 

* c t (;4 or, afbftft^^Sftw^^a**^** 



(5) #Hfl 2002-57161 

[0019] ^mnm i » 2 o&tatsr l < <4 

fltLt, 0flx.l4>"?7 A (Pd) t^otzmmtM 

**i»iK#^**«f4ct**-c**o a, 

(PVDS) ffc^W***ftft (CVDft) UTJB 
«n:M ? T-H„ ^!lx.l4V^7V^A (Pd) ^<bJ& 

Ztt&ZtZPiitL'&Zo 3Et-(4, /<7-/')Ali, aft 

L, plttt LTttWTt4fc*, »IM«»2 5 
4 0 7 9 l-f-Ugg^$*tTV^^r-V y tJt^cUT, 

[0 0 2 0] 3|c»W^45lt4aft»ffc#!»#*fSMit L 
t\ *fMi:i±, ffilx.(4, GaN, AlGaNil B B a*4 
v>(4A 1 I n G a N?I B ^, B A 1 I n G a N&JI, I n 
GaNjIS, I nN, A 1 Ni%£lf%> «I £ § , 0IJx 
If. *«^*ft*W5tffi«ftffi (MOCVDS) 
^xt>#y-S (MB ES) CiotMt^ii:*' 
T-^2»o pSW»tLr> Mg, Zn, Cd, Be, 
Ca, Ba, 0^flf4:M s -Ci4. 
30 [0 0 2 1 ] 1 <*>!K«L » 2 «0B«^ L < (4 

If t Lt, 9* (LD) , Hft^-f^-K 

(LED) , HBTf(7)h7>yX^!:Mfti;ti5 s 

[0 0 2 2] gtMSI4, ^Jx.14% *Jl.iD^ilfi 

[0 0 2 3] *|£WOf|lltf5]Ka»=«4*ttl=iJV»r 
40 (4, &Mmi&l%.Z 2 0 0° CJiUi4 0 0° C*rMtv^o 
7t, '^*4 ifiiSi: L^t, ^*4 4>«NfK»i 

mm-tzztKXox. afb^fb^*3Sf*sofi«fit 

fb. jgttfb*ia-S>C:i:**T-#^o Sfc, *%W<Dm2<D 
7& ? , tSlOOt-iot, to, S (1) OiffSrif: 
JStftft, ?Sf4fb5r5S^l-H^ - t* f t*# 4 0 ^(-(4, * 
i*L, *-2>v>liX, ******* *L7t*H*UiiV»-C«l 

50 « ! a«rfi i d* t ak»-, ^aias<oTi?ifi^M*<7)Sii5t 
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L, 4>*vMi, ^fc<fc*>«*2r*Ji*tt*fr3ii.rt:*H!ai 
[0 0 2 4] 

[0025] mmmi) mmmm, 

[0 0 2 6] SUfctfll U*JV»-Cti, ^fe1"*> +7r-f7$ 
«±U, f?4 0nm©^'777f«U -e<7>_LU 
?»4-^tLtv>^^y > K-:Aol?$ 1 fi mfiOG a 

TMg* ? T$JP$tl/iG aNA^S^f? 1 ixm^mAWi 

OCVD&t-lfcc^ffofco •L -9 LT#f>tt^K#5r 5 
mmAKisQfflr U ESPSt-I?S 0. S^mO^y^A 
(Pd) ^«i^IfSKiotfSL, MS 

[0027] z.<n&Mmmmmnn*T' c (a^wk 

li, 3 8 5" C, 415' C, 4 8 5" C) Ctra&Sft 
(TOSS 2 8" C, Wffl*tjl*6 8%) tU; 0 *k 

«tao», insMEfc^aiFiiiiffltWfcoiiiiofR/hftHi 

[0 0 2 8] Sf5feOB#Hig«^, M3iF«ffli#|B|-£*n 

*M£^<b*l-u 77>-f^-.f-fficic?i < mem 

10 0 2 9] J¥£ 0. 3^/ mO'<9 (P d) 
^ h l£ * JS jB14JBI & , p M tUMg ^ S ?^SD 

?*t^G a Ntf^J&SBIS 1 fx m<r>mtM\L^^F^W 

[00 3 0) T=3 8 5' C, 415° C, 485* C 
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<*-v'jTift*^. mm, miRv ! m2izm-f 0 m 
yyiza^x, mmmmt (ma: 55-) 

^77t-iS^-C, SEgftflKi, T = 3 8 5' Ctciilt* 

*+'jTig)S, eisAepii, t = 4 1 5* ci-is»t** 
■vvrjfts, e^ent*, t = 4 8 5* ctc&it + 

iO TiftKfrSrto ICIi, El 2 <D**7 7 K^T, HE^ 
£p<4, T = 3 8 5* CK£»t*W5U&«L*, SEAEP 

(i, t = 4 i 5* cu*jit4«$usifi:*, fiAEPii, t 

= 4 8 5" CHiJtt-SB^tni^Sr^-fo I1C 

j3tt-E.*Aeiiso f [2i2 (i^tt^n^enii. mm, tK 

3 8 5" Cf(0*t l J7iftltS0 f lMJfl:$t*^ o I 
1 S. 0^2 ;J»<b, MSiSJgrtU 0 0* C*itiot 

[0 0 3 1 ] 01 K^L7t*S*jJ»<b, ^A-';7iMC^ 
MSB#ra t OT*1fi«-!2^Jt0JLrv^w fc^fl^o 

30 iSS : K) x-*>Z>o 

[0 0 3 2] 

C = Do • (/"t) -exp L-a/T] (2) 
[0 0 3 3] idt?, MSt*£JK3 8 5" C, 4 15" 
C, 4 8 5" CUiJtt&^VTjftJSCi, Ca, C3* J 

S3 8 5° 4 15" C, 4 8 5" CUiJ»tS^S:D 
i, D2, D3£3fc<6/t: 0 
[0 0 3 4] 

C i — Di \A" ( t ) (3 - 1 ) 

40 d = T>2f (t) (3-2) 
C3 = D 3v r (t) (3-3) 
[0 0 3 5] -^O^*, 
Di = 1 . 3 9 X 1 0' 6 
D2 = 3. 6 1 X 1 0' 6 
D3= 1 . 17X10" 

[0 0 3 6] :«Xt*t»:, JJIT^ (4) j6»&«» 
Do, a€r*<6^:o 1^4, DOffit LT, ±iS©Di, 
Dz, DsCOH^rfflv^^o -?-<0^*, #&1 n (Do) = 
50 5 3, <r=l. 0 4 X 1 0 3 W: o 
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[0 0 3 7] 

D = Do e x p [- a/T] (4 ) 

I o o 3 s ] ^ ( 2 ) tasfc-r* t , KTO* ( 5 ) & 
#^n^>o fiEor. (5) ofeaj: ») tsaoftiaa* 

T= a/ [ 1 n (/" t ) + 1 n (Do) - 
[0 0 4 0] 5* (5) dfc^T, JRMSffeoaftSrffc* 
•*i#iO*^J7ftC (*ffi: cm- 3 ) SrJEifc 

530 t**4 0 HSfflWli, C= 1 X 1 0 16 c m 70 

- 3 0»^T**«). BMfttm, C = 5X10 ,6 cm- 3 (7) 
»*"C*lK IHft^Pit C=lX10 17 cm- 3 ^ 
rxj ep(i, C = 3X10 17 cm- 3 (Oi^ 

r*j enti. c = 5xio ,7 cm- 3 <7)s^^ 

*AEP<±. C=lX10 ,8 cra- 3 «^^)o 

[0041] m3&Tf$: (5) Mitf, m-Mmis. 

f^4 0 0' C, 3 8 5° CtL/:fclOSLftI^fflt 
OBftt, aTO$lJW«2i:Sto ft> 4 1B#W*> 

[0 0 4 2] [JU ] 

»MfiST = 4 0 0' C 

^t'JTMC (cm- 3 ) &&aB$N)t (WfB) 

3 X 1 0 17 3.7 
5 X 1 0 17 10 
1 X 1 0 18 4 1 

[0 0 4 3] K2] 
&#L3fflJKT= 3 8 5 4 C 

^t'j7«c (cm- 3 ) &«air$mt (WfB) io 

3 X 1 0 17 7.4 
5 X 1 0 17 2 1 

1 X 1 0 18 8 2 

[0044] »Mm&m%*. i&&m%frb. m 

A, ^ffitt^^H*. ******* fLfc^«Sft^# 
H*> *EE#HSt> tin:, *Lfc«EE#B 

[0 0 4 5] mmm2) *Jfc«2UU *»*W-4f* 

ft CO— *-C*4SDEEM0 C V Dfttc^c? < jRj8:fr3; 
o«CR*KW"t"*o ft> tJPjEMOC VDffiKis^Ti;*, 
#ao<t*W**»« SrftK-T & ^^MOCVDgf 
fl^EAtl. l£CEE7!;m2. OfCEE. <fil<(il. 
2*flE7!/Ml. SStEttSiti'SiL^o :o«t? 
C ipJEMOC VDS*Sffln-^i:J:ot, ffc*» 



*«s T***i t*uf. ife&a^uBfao^-v'jriftfttw 

[0 0 3 9] 

-In (C) ] (5) 

*tiOMOCVDMftOEJtl. 2fU±CH£7EL 

m^mmi&mzfoi 0 0 0* ctu isti^sifis 

Sr. I n<7)5^fi|SrfflJx4/ci6U. 7 0 0- 8 0 0° Ct 

[0 0 4 6] 5fe-f, fflx-tf, t7r^7ttl 0 JMO 
CVDit (EI^T) ftdifiAU MOCVD^I^ 

£o -^(I> MOCVDSi:*^^ GaN^f)WA7 
7rill ^7r^f7iSl 0±^*-t-6 o ft> * 
SOfMC±5V^T(i. G a?J£t LT h 'j *Tfrif*) ^ U 
(TMG) ^*fflv\ NJJgi: lt7>^7^*ffl 

[0 0 4 7] -f-Oft. nl^SHtt^f 
(Si) ZffimLtznMG aNJS*^^^nfflrr>^^ 
M12, nl^«»i U^^f (Si) SriSinLfc 
nlA 1 G a NiS B B B i^^^ nl^ 7 7 Kl 1 3 , n 
l^fthlty^f (S i) tSJDLfcniGaNl 

K« 1 4 Sr. iW^ j£ftS-£* 0 
SilHt^yy7>^ (SiH 4 #\X) Srfflv^ 
A liSt Ltf^f^7;i/^-^A (TM A) 2f*£ 

[0 0 4 8] 5l#fic#. ni*M Kg 1 4±U, 
IWGaxIm-xN (II U X^0) 0*RSJf£«g 

ft, I nStlth'i^f^l-f >v^A (TM I ) 

[0 0 4 9] J&fMl 5 S14S1 5± 

fc, pI^iUvny^A (Mg) tiJSinLfc 

T^*v*A (Mg) SriJDLfcpSAlGaNaa 
l*<b«4pi^77K*17, pI/F«itU-7^ 
^y-)A (Mg) tiSJpLfcpfflG a N«^£>j£& pill 
3>nMl8^, «*S*«o So. M grift 

[0 0 5 0] XttOTl CTRiLfctMliH: 

8 5° C. ^®S^raS: 8 4B#rfl (3. 5 Bffl) tL 
TCo ItiCiot, pi^K116, P S^7 7 Kf 
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17, 9 >/ Ymi Slt&iixkpMT-Wfotfm 

[0 0 5 1)*:, n«t2 0!rMt<iei(O± 
<7> p 08 n > * ? Ml 1 S^JSttJ-f^JrTtZpfflnv^ 

jx.yf^fflv^^Lt, pm^>*? vm 1 8, 

pa??7KH7, pI^KiH, rS14^ 1 5 , 
nS#-f K814, nS^5 7Kf 1 3S:U?Wi:^* 
U nmi>9 9 bm 1 2 £HiiS$-£.2>o #CVC, !/■>' 
* Ml£i£*L, SaJL^pfflnv^^ 1 8±U, 
CTx.lf, 6£ (Pt) ISC/t (Au) H^)H^*L 
T, p«ftl9«t4. EtbS-ti-^nffln 
>9 9\m\ 2±C, ®Ix_l£, > (Till, 
;-^A (A I ) i, fi&S, £/f ^Ng^^LT, n 

H5^«2 o ^fiti). in^a^tToct^ 

ioT, nffl%g2 0 i^Mtti, w o LT, 04 K 

-t-£-5> 0 

[0 0 5 2] JBLh, #§&9!£, ftf* Lv^SSCT(-*o*# 

mimmTPX'*, <o , sn^js-r^-t^r-^^o ait 

%ft^**«:^«bBK-S,^<OffM(i, MOCVDftC 

■C**o *Ri:Ut7r'f7*fiWU(., G 

aNIfc S i C«Sifflv»i;i*«1?*i 0 ifc, * 

fcri*, S&ft^'f K (LED) HBTf(?)h7> 
[0 0 5 3] 

i±, guamis "9 test l, l**>, t£*«t 

CKtD&iSM t -I fcl~<fcoT, mitmt&ya* 
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t, »&aiS)t*4 o o* c*iati-^ct(c<toT, 
af fc«rtfc£*#Sfl-« o^i&ffjmaw i: o t tth am 

a Mgf «o P I^ft(?)j£ 

70 fti-iBR^f- I n) ottft(=J:«jB«HF«ji(: 

-*'<0S14^ Sr^fcS** d t a^S: < , 
f*:u— tW&Zo 3EU(i, 

fi^wnRftta-r «naaiME**4 o o* 

iSK£4 0 0° C*iStt4C itcJ:oT, gtfffiS^B 

n<s*o mitmt^^^m ^mil/a aft 

BMm&ma o o' c*?tt-r^^ ttc 
.tor, afk»ft#!»*iiiMio*®u3gjss*tfc«fk 

KO|R£4<8Jl2:&&o 
[SBO(Bf*i|ttW] 

im 1 ] iMiSST=3 85° C, 415" C, 48 

5° CK*j«t4 + -^«»iB56**u*^< r» 

[0 2] Sj5,iIST= 3 85' C, 415° C, 48 
50 5* Ct-i5ft*^«tfi:*^«r*-r^7 7-C*ab*o 
[0 3 ] HM{ftaaflttft^¥*1»o** u 

[04] #^W-*'O«^:«4Bf®0T-*^o 

[fr-s§-oifc9n 

1 0 • • • t7T-f7*i, 1 1 • • • A'7 7ri, 1 
2- • • nm^> 9 9 Ym. 13- • •ni?7 7K 
ff, 1 4 • • • nlW K^, 1 5 • • •fS'tte, 1 6 

• • • pI*M KS, 17- • ■ pM9y y K*f, 1 8 
40 • • • pm^y?9 MS, 1 9 • • • piffl^ft, 2 0 • 

• • nffllllEII 
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(10) 
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7n> F^-yOg^ 



(51) Int.CI . 7 
H 0 1 L 



29/73 
33/00 
5/343 



assure* 



C2 3C 16/34 
H 0 1 L 21/26 



F I 



x_73-K(##) 



G 



HOIS 



29/72 



// C 2 3 C 16/34 

F 9 - A (##) 4K030 BA38 CA05 DA09 JA10 KA41 



LA14 

5F003 AZ03 BG06 BM02 BP41 
5F041 AA40 CA34 CA40 CA46 CA53 

CA57 CA65 CA66 CA73 CA74 

CA82 CA83 CA92 
5F073 AA45 AA74 CA07 CB05 CB07 

CB19 DA05 DA16 DA35 
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